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AN EXAMINATION OF THE VALIDITY OF AN iOS-BASED HEART RATE AND PULSE OXIMETRY APP DURING AND AFTER MODERATE INTENSITY EXERCISE
Grizenko, N., Shipman, R., Cree, I., Colvin, M., and Potkanowicz, E.S.
Ohio Northern University Exercise Physiology Program, Ohio Northern University, Ada, Ohio
Introduction
Fitness tracking applications have become common
place among exercisers. These applications track
fitness metrics such as heart rate, oxygen saturation,
and caloric expenditure. Despite their growing
popularity, there is little data validating the use of
these applications for the measurement of oxygen
saturation during exercise. Fitness tracking apps
commonly use photoplethysmography (PPG) to
measure oxygen saturation. Photoplethysmography
is a non-invasive, inexpensive, convenient technique
based on the principle that blood cells in arterial
vessels absorb more light than surrounding tissues.
Photoplethysmography has been proven to be an
accurate way to measure oxygen saturation. While
commonly used in a variety of medical procedures,
there is a growing interest in measuring oxygen
saturation during exercise. As a result of this new
interest, application developers have repurposed the
camera and flashlight features of smartphones to
measure oxygen saturation and heart rate.
Smartphones can now be used to measure heart
rate and oxygen saturation without the need for
medical-grade technology. Despite their popularity
and their ability to do so, the use of these apps for
the accurate assessment of oxygen saturation and
pulse rate during moderate intensity exercise has yet
to be proven. Therefore, the purpose of this study
was to examine the validity of an iOS-based pulse
oximeter and heart rate app, when compared to a
fingertip pulse oximeter and a Polar® heart rate
monitor during moderate intensity exercise and
recovery.
Objectives
Validate the app during moderate intensity exercise.
Validate the app during recovery.
Identify shortcomings or limitations of the app.

Methodology
Participants
• All participants provided informed consent.
• 15 male and female volunteer participants.
• Ages: 18-25 , apparently healthy, regularly active &
capable of exercising at 60, 70, & 80% of age
estimated max heart rate (AEMHR) for 30 minutes.
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Materials
• iOS based smartphone.
• digiDoc Technologies As Heart Rate & Pulse
Oximetry App.
• Polar® watch and heart rate monitor.
• Choice Medical Fingertip Pulse Oximeter.
• GE Treadmill.

Protocol
• Ten-minute baseline for demographics and vitals.
• 5 minute active warm-up.
• 30-minute exercise session.
- Stage 1 = running at 60% of AEMHR.
- Stage 2 = running at 70% of AEMHR.
- Stage 3 = running at 80% of AEMHR.
• Heart rate and oxygen saturation data collected
at minutes 5 and 9 of each stage.
• 10 min cool-down period during which included:
- Immediate Post Exercise (PE)
- 5-minute PE (5PE)
- 10-minute PE (10PE) data was collected
• Once participants returned to baseline levels, they
were released from the lab.

digiDoc Technologies

Criterion/Predictor

digiDoc @
60%

digiDoc @
70%
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Criterion/Predictor

digiDoc IPE

digiDoc
5PE

digiDoc
10PE

Polar Heart Rate

0.490

-0.0006

-0.1264

Polar Heart Rate

-0.1094

0.5330

0.4547

-0.0729

0.4862

During exercise at 60% of AEMHR, the digiDoc® app
exhibited a low correlation when compared to the Polar®
heart rate monitor. During exercise at 70% of AEMHR, the
digiDoc app exhibited a low correlation when compared to
the fingertip oximeter. There were no other significant
correlations during exercise. During recovery, the digiDoc ®
app exhibited high correlation values at 5PE and 10PE when
compared to the Polar® heart rate monitor. When compared
to the fingertip oximeter, the digiDoc ® app exhibited a high
correlation at 5PE. There were no other significant
correlations during recovery.
Although significant in some situations, there is little
evidence to suggest that the digiDoc ® app would accurately
measure pulse rate and oxygen saturation during moderate
intensity exercise, nor is there adequate evidence to
confirm its accuracy during recovery. However, issues such
as poor finger placement, bulky phone cases, or changes in
circulation could have easily led to erroneous readings.
These reasons, and others, argue for the continuation of
this line of work.
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